R IOR TO 1950, occupational loss of hearing was not viewed as a significant problem in workmen's compensation because of two major factors. First, hearing loss is not an affliction specific to industrial exposures. Second, seldom does hearing loss result in loss of wages or earning capacity, and disability schedules in the various workmen's compensation laws had been considered applicable only to accidental injuries.
When the much publicized decisions in New York and Wisconsin interjected noise-induced hearing loss into the compensation picture, fears were expressed that the result would be a deluge of claims with possible catastrophic effects upon the economic stability of some segments of industry. Predictions Were made of possible compensation costs running into billions.
. That claims have not been as numerous as once expected is undoubtedly due to a number of factors, some of which are obscure. It is, however, certain that a major factor has been that in states where the problem has become acute, standards have been adopted which discourage the filing of claims by persons whose hearing is within average normal limits of variability and who have suffered no actual handicap or impairment. Furthermore, even in states where such standards have not been adopted, claims incidence of the magnitude once feared has not developed and the average cost of claims has been much less than anticipated. An overwhelming majority of so-called hearing losses due to noise or other causes are so minor that there is nothing to suggest to the worker that he has an occupational disability. Thus, large numbers of claims tend to Given at th e 29th Annual Me eting of the Industrial Hygiene Foundation, Melloll In stitute, Pittsburqh, Oct . [21] [22] 1964 .
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Am erican Associatio n of Industrial Nurses JOllnlal , Mall. 1967 be filed within a given state only when inspired by promotional activities. The hearing losses presumably due to noise exposure have tended to be much less severe than anticipated. Whereas compensation payable for total loss of hearing might be on the order of $8,000 to $10,000 in a typical state, the average award made thus far for partial permanent loss of hearing has been on the order of $1,500 to $2,000. Although comprehensive statistics are not available a reasonable estimate is that since 1950 the total awards in closed cases in all the states would not greatly exceed $15 million.
The continued emphasis on industrial noise and hearing loss as a serious workmen's compensation problem is due to the fact that the subject involves an unpredictable potential that could erupt in any state at any given time. Only three states (Wisconsin, New York, and Missouri) have thus far enacted specific legislation to deal with the subject, although in a number of others claims have been paid. Opinions have been expressed that once the issue is raised, noise-induced hearing loss would be held compensable in a majority of the states. Typical of such predictions is an analysis recently published by Mount Sinai Hospital in Milwaukee by Fox and Gintz which indicates the opinion that Compensation Claims continued noise-induced hearing loss is compensable under the existing laws in 32 states or jurisdictions in addition to all of the Canadian provinces. The potential seriousness of the problem cannot, therefore, be judged by past limited claims experience. As workers accumulate more hearing loss, an accrued liability is being built up and may be called upon at any time, even years in the future.
The question of compensability is, of course, strictly a legal determination. The potential cost of claims will, however, be governed largely by the standards which are developed on such subjects as identification of harmful noise and hearing losses, and calibration of instruments. There is, unquestionably, a tendency among claims and legal men, insurance underwriters, and others concerned with liability potentials to discount technical factors as unimportant. A few examples will illustrate the effect which the scientific and technical standards will have upon claims experience and will suggest that those interested in this subject should keep themselves informed concerning the details and potential effects of proposed new standards, or changes in existing ones.
It is impossible to estimate the number of claims that may eventually be filed and their resultant cost. It is necessary to establish some base to indicate the potential number as a reference point for indicating at least the possible relative effects of various standards, in effect or proposed, effecting the compensation potential.
Audiometric tests of hearing record as "losses" the number of decibels of deviation from a zero reference or "normal" hearing level. The standard zero reference level, based upon a 1935 United States Public Health Survey, represented the average hearing threshold of an otologically normal group in the 18-to 30-year age group, with no history of noise exposure, Since this was an average, more than one-half the population at that age had less than "normal" hearing acuity.
There are about 60 million males, ages 10 to 59, in the United States population. Thus, we start with the assumption that there are about 30 million males whose hearing tests by audiometry would show some degree of loss. A small percentage of these 18 have suffered any hearing impairment or handicap or will ever be in a position to claim disablement. However, this theoretical base may be used to illustrate the relative effect of various standards upon possible claims and workmen's compensation experience.
I N 1959 THE American Academy of Ophthalmology and Otolaryngology proposed a standard formula later approved by the American Medical Association, for measurement and evaluation of hearing losses. This formula has been adopted officially in at least five states and is being used by examining physicians in numerous other states. It is based on a number of considerations, each of which is the subject of a separate scientific standard. Major provisions pertinent to this discussion are:
1. Recognition of 15 db (from audiometer zero) as the limit of the range of normal variability. This amount is deducted from the "loss" indicated by the audiometer test. 2. Basing the impairmeu, rating upon the hearing tests at the three frequencies of 500, 1,000, and 2,000 cycles per second (cps Glorig's estimates, based on a number of surveys, indicate that about 4,400,000 persons or about 80 percent of the population group represented had hearing "losses" of 15 db or more. These figures are probably conservative since they do not include the 60-to-69-year age group in which hearing losses tend to run higher. Adding this group to the sample results in a total estimate of almost 6 million persons or about 10 percent of the present total male population. By comparing Glorig's estimates with previously mentioned indicators from the United States Public Health Survey it becomes obvious that the 15 db low fence reduces the theoretical potential number of claimants in the United States from about 30 million to 6 million from 50 to 10 percent. This limitation in no way penalizes anyone with a hearing impairment. In the original sample, all of whom Were in the 20-year age group, losses varied plus or minus 15 db from the average. With increasing age a large percentage of the total population will show "losses," approaching the 15 db level, which scientists concede constitute no impairment or handicap.
Basing Impairment Rating Upon 500, 1,000 and 2,000
Cps Losses
Numerous proposals have been made to include in the hearing impairment evaluation hearing losses measured at frequencies above 2,000 cps, such as 3,000 and 4,000 cps. Such changes in standards would tremendously increase the number of persons whose hearing levels would exceed 15 db because the hearing levels at 3,000 and 4,000 cps are invariably much higher than in the speech frequencies. Other than for conductive losses, the higher levels occur regardless of whether the cause is noise, age, toxic agents, or otological disease. Such a change in standards Would tend to offset the effect of the 15 db low fence. As higher frequencies are included in the standard more and more people will be brought Within the impaired range.
Withi~the last year Karl D. Kryter, Ph.D., based uPon his own research, proposed that hearing impairment ratings be based on measurements at 1,000, 2,000 and 3,000 cps rather than 500, 1,000 and 2,000 cps as under presently approved formulas. Kryter states that such a change in frequencies would be equivalent to retaining the present three frequency standard and lowering the low fence from 15 to 5 db. Although no valid data are available for determining the increase in the percentage of the population which might be brought within the impaired range by a 10 db reduction in the low fence there are reasonable grounds for assuming that the increase would be approximately from 10 to 36 percent. This estimate is based upon the assumption that the previously presented estimate, namely that a zero decibel threshold of impairment would involve 50 percent of the population and that a 15 db threshold would reduce this figure to 10 percent. While the increase through the three 5 db steps would undoubtedly not be linear, the average increase would apparently be about 13 percent for each 5 db lowering of the low fence. Thus, theoretically an additional seven to 8 million potential claimants might be created by such a change in the frequencies involved in the AAOO formula.
Changes in Standards for Audiometer Calibration
Within the past year the S3 Committee on Bioacoustics of the American Standards Association has proposed a change in audiometer design specifications. The proposed change would involve a recalibration under which the zero reference level, presently construed as normal hearing, would be lowered by about 11 db as an average of the three speech frequencies. Such a change would have essentially the same effect as including the 3,000 cps frequency in the impairment rating standard described previously. In other words, the effect would be the same as lowering the low fence by about 11 db theoretically bringing an additional 26 percent of the male population within the potentially impaired group.
The proponents of the change in audiometer specifications do not intend that it be used to lower the "normal" hearing level. They recommend that if the change is adopted the administrative agencies in the various states change their formulas to provide that the low fence be placed at 26 db rather than 15 as at present. However, there can be no assurance continued on page 26
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Continued from page 19 that the administrative agencies would make such a change; consequently the possible incr ease in potential claimants mentioned above must be recognized. The proposed change has not been approved.
Effect of Lowered Zero Reference Level Upon Test Rooms
The American Standards Association Criteria for Background Noise in Audiometer Rooms, S3-1960 , limits the permissible background noise in rooms or booths in which hearing tests are performed. The permissible limits are designed to permit testing down to zero decibels under the present American Standard for audiometer calibration. The impact of the proposed change in audiometer specifications must, therefore, be considered also in the light of its effect upon tests made in test rooms meeting the S3 standard. If the proposed change lowering the zero reference level on the audiometer by 11 db should be approved, audiometers recalibrated, and tests made in booths or rooms which just barely meet the present test room standard, audiometer tests of any given individual would show a hearing loss that does not actually exist. No definite correlation is available between increases in background noise and hearing loss shown by the test. It is certain, however, that unless the existing test rooms or booths should be modified or replaced to provide greater attenuation a tremendous number of persons whose hearing is now within the range of normal variability would be brought within the potentially impaired range, unless the formulas for rating hearing impair m en t are adjusted to compensate for the change.
In conclusion, it must be emphasized that the figures stated above should in no way be interpreted as quantitative estimates of the number of persons who may eventually establish claims for loss of hearing. The experience already described shows how far out of line this would be. They have been used as the only available method of showing the relative impact of various changes in standards and specifications upon the compensation claims potential. Experience in the states where specific provision has been made for compensating occupational loss of hearing shows that a very small percentage of those hearing tests show thresholds of less than normal or some 26 degree of impairment actually file cla ims. Involved are varying provisions in the laws and regulations of the various states and, of possibly more importance, the fact that under present and proposed audiometric standards some degree of hearing loss is shown in individuals whose hearing is no worse than that commonly encountered in a large proportion of the nonexposed general population. Furthermore, these low-level losses constitute no hearing handicap and are usually unrecognized unless brought to attention through a hearing test.
The sole purpose of the comparisons made above is to demonstrate that changes in scientific standards can have a tremendous impact upon workmen's compensation claims. The potential effect of such changes cannot be evaluated without careful analysis of the scientific and technical factory involved.
